Noninvasive real-time monitoring of liver-stage development of bioluminescent Plasmodium parasites.
The morbidity and mortality associated with malaria are heightened because of the spread of drug-resistant parasites and the lack of an effective vaccine. Plasmodium liver stages are the targets of new chemotherapeutics and vaccines, but there are limited tools available to study this stage in vivo. To overcome this obstacle, we developed a method with which to study Plasmodium liver stages by means of bioluminescent imaging (BLI) of the rodent malaria parasite Plasmodium yoelii. We created a P. yoelii YM strain (PyLuc) that stably expresses firefly luciferase driven by a constitutive promoter. Using BLI, we performed imaging of the Plasmodium liver stages of mice infected with PyLuc sporozoites and monitored parasite dissemination during blood-stage infection. Because PyLuc luciferase activity is proportional to the number of parasites, BLI can be used to quantify the effect of drugs on liver-stage development. Moreover, using BLI, we demonstrated that immunization with blood-stage parasites confers partial protective immunity against the development of liver stages. BLI is a noninvasive technique that is useful for screening potential drugs and candidate vaccines with which to combat malaria. The prospect of cross-stage protective immunity increases the number of avenues to be explored in the development of an effective vaccine against malaria.